Matrix metalloproteinases are involved in mechanical stretch-induced activation of skeletal muscle satellite cells.
When skeletal muscle is stretched or injured, myogenic satellite cells are activated to enter the cell cycle. This process depends on nitric oxide (NO) production, release of hepatocyte growth factor (HGF) from the extracellular matrix, and presentation of HGF to the c-met receptor. Experiments reported herein provide new evidence that matrix metalloproteinases (MMPs) are involved in the NO-dependent release of HGF in vitro. When rat satellite cells were treated with 10 ng/ml recombinant tissue inhibitor-1 of MMPs (TIMP-1) and subjected to treatments that induce activation in vitro, i.e., sodium nitroprusside (SNP) of an NO donor or mechanical cyclic stretch, the activation response was inhibited. In addition, conditioned medium generated by cultures treated with TIMP-1 plus SNP or mechanical stretch failed to activate cultured satellite cells and did not contain HGF. Moreover, NO(x) assay demonstrated that TIMP-1 does not impair NO synthase activity of stretched satellite cell cultures. Therefore, results from these experiments provide strong evidence that MMPs mediate HGF release from the matrix and that this step in the pathway is downstream from NO synthesis.